Functional epitopes for site 1 of human prolactin.
Human prolactin (hPRL) binds two human prolactin receptor molecules, creating active heterotrimeric complexes. Receptors bind dissimilar hormone surfaces termed site 1 and site 2 in an obligate ordered process. We sought to map the functional epitopes in site 1 of hPRL. Extensive alanine mutagenesis (102 of the 199 residues) showed approximately 40% of these mutant hPRLs changed the ΔG for site 1 receptor binding. Six of these residues are within 3.5 Å of the receptor and form the site 1 functional epitopes. We identified a set of noncovalent interactions between these six residues and the receptor. We identified a second group of site 1 residues that are between 3.5 and 5 Å from the receptor where alanine mutations reduced the affinity. This second group has noncovalent interactions with other hormone residues and stabilized the topology of the functional epitopes by linking these to the body of the protein. Finally, we identified a third group of residues that are outside site 1 (>5 Å) and extend to site 2 and whose mutation to alanine significantly weakened receptor binding at site 1 of prolactin. These three groups of residues form a contiguous structural motif between sites 1 and 2 of human prolactin and may constitute structural features that functionally couple sites 1 and 2. This work identifies the residues that form the functional epitopes for site 1 of human prolactin and also identifies a set of residues that support the concept that sites 1 and 2 are functionally coupled by an allosteric mechanism.